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Abstract 
The Japan Gastroenterological Association (JGA) published the first version of clinical guidelines for 
chronic diarrhea 2023. These guidelines describe the definition, classification, diagnostic criteria, 
diagnostic testing methods, epidemiology, pathophysiology, and treatment of chronic diarrhea, and 
provide flowcharts for the diagnosis and treatment of chronic diarrhea based on the latest evidence. 
Treatment for chronic diarrhea begins by distinguishing secondary chronic constipation with a clear 
etiology, such as drug-induced diarrhea, food-induced diarrhea, systemic disease-associated 
diarrhea, infection-associated diarrhea, organic disease-associated diarrhea, and bile acid diarrhea. 
The first line of treatment for chronic diarrhea in the narrow sense, defined in these guidelines as 
functional diarrhea in routine medical care, is lifestyle modification and dietary therapy. The first 
medicines to be considered for oral treatment are probiotics for regulating the gut microbiome and 
antidiarrheals. Other medications, such as 5HT3 receptor antagonists, anticholinergics, Kampo 
medicine, psychotherapy, antibiotics, bulking agents, adrenergic agonists, and somatostatin 
analogues, lack sufficient evidence for their use, highlighting a challenge for future research. This 
Clinical Guidelines for Chronic Diarrhea 2023, which provides the best clinical strategies for treating 
chronic diarrhea in Japan, will also be useful for medical treatment worldwide.  
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Introduction 
Diarrhea is one of the most common gastrointestinal symptoms encountered in everyday clinical 
practice. As distinguished from acute diarrhea caused by infectious diseases, chronic diarrhea has a 
high prevalence of approximately 5% [1,2] and significantly reduces quality of life. Despite its 
prevalence, Japan lacked clear clinical guidelines for chronic diarrhea. In response, the Japan 
Gastroenterological Association (JGA) decided to create the clinical guidelines for chronic diarrhea in 
January 2021. We present the first version of JGA evidence-based clinical guidelines for chronic 
diarrhea 2023. The guidelines were positively evaluated using the Appraisal of Guidelines for 
Research and Evaluation II (AGREE II) tool [3]. The ratings of each domain are as follow: 58% for 
domain 1 (Scope and Purpose), 43% for domain 2 (Stakeholder Involvement), 47% for domain 3 
(Rigour of Development), 60% for domain 4 (Clarity of Presentation), 42% for domain 5 
(Applicability), and 58% for domain 6 (Editorial Independence). The overall rating is 54%. 
 
Scope and purpose 
These guidelines primarily aim to provide information that aids in decision-making regarding 
treatment policies and to improve the quality of life for patients with the common disease of chronic 
diarrhea. Accordingly, these guidelines organize and interpret currently available evidence and 
provide recommendations for making appropriate clinical decisions based on patient values. 
Furthermore, the guidelines are intended to help patients, their families, and medical professionals 
other than doctors involved in treating chronic diarrhea understand the outline of treatment for 
chronic diarrhea. In sharing the information in these guidelines, our goal is to provide a resource to 
help promote mutual understanding between medical professionals, patients, and their families in 
treating chronic diarrhea. According to decisions from the Guideline Development Committee, 
clinical questions were classified as follows. 

・Background Question (BQ): For issues about which the conclusion is already clear and which past 
guidelines are in 100% agreement. 

・Clinical Question (CQ): Major clinical issues. Questions that can determine recommendations and 
evidence-based standards through comprehensive literature searches and that influence the 
direction of medical treatment. 

・Future Research Question (FRQ): Issues for which recommendations and evidence levels cannot be 
determined through a comprehensive literature search (sufficient evidence is not available, future 
research topics). 
Questions established for these guidelines were 27: 10 CQ, 15 FRQ, and 2 BQ. The completed 
questions were categorized as follows: four addressed definition, classification, and diagnostic 
criteria (2 CQ, 1 FRQ, 1 BQ); five addressed diagnostic tests (3 CQ, 1 FRQ, 5 BQ); three addressed 
epidemiology (2 CQ, 1 FRQ); four addressed pathophysiology (1 CQ, 3 FRQ); and 11 addressed 
medical treatment (2 CQ, 9 FRQ). 
 
Creation process 
An evidence search was performed using a systematic method described in a previous report [4]. In 
short, we searched the PubMed electronic database for articles published in English from January 
1983 to September 2021 and the Igaku Chuo Zasshi (ICHUSHI) database for articles published in 
Japanese. The evidence selection criteria were as follows: Initial assessment A: systematic review, 
meta-analysis, or randomized controlled trial (RCT); Initial assessment C: cohort study, or case-
control study; Initial assessment D: case series, case report, and expert opinion. Multiple articles 
were collected from the literature, and their evidence levels were ranked based on bias risk and 
specific strengths. Quality of evidence was evaluated as: A: high-quality evidence, B: moderate 
quality evidence, C: low-quality evidence, and D: very low-quality evidence. Then, the strength of the 
recommendations was determined using the Grading of Recommendations Assessment, 
Development, and Evaluation (GRADE) system [5,6]. The strength of the recommendation was 
evaluated on four items: ① certainty (strength) of evidence, ② patient wishes, ③ benefit and 
harm, and ④ cost evaluation. Consensus was formed by voting using a modified Delphi method, and 

D
ow

nloaded from
 http://karger.com

/dig/article-pdf/doi/10.1159/000541121/4271825/000541121.pdf by guest on 13 Septem
ber 2024



 

5 

decisions were made with 70% or more approval. If a conclusion could not be reached in the first 
round, the results were made public, and the voting was repeated after discussions considering the 
state of Japanese medicine. We determined recommendation strength as either a strong 
recommendation or an objection, or a weak recommendation or an objection, and created evidence-
based statements and explanations for each CQ. After the final draft of the guidelines was evaluated 
by the guideline evaluation committee and modified, it was disclosed to the members of JGA, the 
Japanese Society of Gastroenterology, Japan Gastroenterological Endoscopy Society, and the Japan 
Society of Coloproctology. Furthermore, through discussions and public comments, these guidelines 
were completed. Adherence to the guideline will be monitored through the surveys conducted 
among healthcare providers by the Japanese Gastroenterological Association (JGA). Additionally, 
feedback on the usability and implementation of the guideline will be collected during core 
symposiums at the annual meetings held by the JGA. Regular clinical audits will be conducted under 
the supervision of the JGA. The guideline will be updated periodically based on the latest research 
findings and user feedback. The next update is expected to be overseen by the Japanese Society of 
Gastroenterology. Unfortunately, the patients’ views and preferences could not be considered in this 
guideline development due to the absence of appropriate patient advocacy groups at present. 
Chronic diarrhea is a common disease, but not a rare disease.  
 
 
 
 
Main text of the Japanese Chronic diarrhea guidelines 
1. Definition, classification, and diagnostic criteria of Chronic diarrhea 
 
CQ1-1. How is diarrhea defined? Furthermore, how is chronic diarrhea defined? 
 

・Diarrhea is defined as “a condition in which the stool form is soft or watery and the frequency of 
defecation increases.” Chronic diarrhea is defined as “a condition in which diarrhea that persists or 
recurs for four weeks or more causes various problems in daily life.” (Recommendation; na, 
Evidence level B) 
Comment: The condition of diarrhea is defined as “a condition in which the stool form is soft or 
watery and the frequency of defecation increases,” and chronic diarrhea is defined as “a condition in 
which diarrhea that persists or recurs for four weeks or more causes various problems in daily life” 
[1,7-11]. The Bristol Stool Form Scale (BSFS) evaluates stool form [8]. A normal defecation frequency 
is between three times per week and two to three times per day [12], whereas diarrhea is defined as 
an increased defecation frequency of three or more times per day [9,11]. Moreover, the chronic 
period is defined as 4 weeks or more because intestinal infections, the most common cause of acute 
diarrhea, typically resolve in 1 week or 4 weeks at the most [1]. However, the disease chronic 
diarrhea is a condition where diarrhea persists or recurs for 4 weeks or more, causing symptoms such 
as frequent bowel movements, feelings of defecation urgency, fecal incontinence, and abdominal 
pain [11], which interfere with activities of daily life, such as schoolwork, employment, and sleep, 
and requires examination, diet/lifestyle guidance, or drug treatment. These guidelines used an 
expanded interpretation of functional diarrhea in line with routine clinical practice to define chronic 
diarrhea in the “narrow sense.” These diagnostic criteria are based on functional diarrhea as defined 
in Rome IV [13]. However, the Rome IV criteria’s definition of chronic as “a condition that started 
more than 6 months ago and has met the respective criteria for the past 3 months” is not necessarily 
suitable for daily clinical practice, so it was set at 4 weeks or more for daily clinical practice. 
Furthermore, functional diarrhea and diarrhea-predominant irritable bowel syndrome (diarrhea-
predominant IBS) are considered to be on a continuum of diseases, so considering the diversity of 
daily clinical practice, if chronic diarrhea is the cardinal symptom, it was decided not to inquire about 
accompanying symptoms such as abdominal pain. 
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CQ1-2. How is chronic diarrhea classified?  

・Chronic diarrhea is classified into eight categories: (1) drug-induced diarrhea, (2) food-induced 
diarrhea, (3) systemic disease-associated diarrhea, (4) infection-associated diarrhea, (5) organic 
disease-associated diarrhea (inflammatory or neoplastic), (6) bile acid diarrhea, (7) functional 
diarrhea, (8) diarrhea-dominant irritable bowel syndrome.  
(Recommendation; n.a., Evidence level C) 
Comment: Classification of chronic diarrhea is based on stool characteristics, pathophysiology, and 
etiology. Although distinguishing between watery, fatty, bloody, and purulent diarrhea is important 
for classification based on stool characteristics [14, 15], the reality is that it is difficult for non-
specialists to grasp the overall picture because classification cannot be performed without a stool 
test. The American Gastroenterological Association (AGA) guidelines categorize diarrhea into drug-
induced, food-induced, systemic disease-associated, infection-associated, and functional 
diarrhea/diarrhea-dominant IBS (IBS-D) [1] and list blood tests, physiological tests, stool tests, culture 
tests, imaging tests, and other methods for distinguishing between systemic disease-associated, 
infection-associated, organic disease-associated (inflammatory bowel disease, celiac disease, 
neoplastic disease, etc.), and bile acidic diarrhea [16-18]. Bile acidic diarrhea is further classified into 
three types [19]. Bile acid diarrhea is diagnosed with abnormal selenium-75-homocholic acid taurine 
(75SeHCAT) scan, increased serum 7a-hydroxy-4-cholesten-3-one (C4), and/or decreased serum 
fibroblast growth factor 19 (FGF-19), which positive response to administration of bile acids 
sequestrants (e.g. cholestyramine or colesevelam) are often substituted for, depending on the 
countries [19]. Careful diagnosis and interviews are important because many older people are taking 
drugs that contribute to diarrhea. It should also be noted that fecal incontinence is also important for 
differential diagnoses.  
 
BQ1-1. What are the diagnostic criteria for chronic diarrhea?  
- The diagnostic criterion for chronic diarrhea is “a condition in which loose or watery stools persist 
or recur for four weeks or more.” 
Comment: This complies with the 2016 Rome IV diagnostic criteria for “functional diarrhea” [13] as 
well as the diagnostic criteria in the chronic diarrhea treatment guidelines announced by the British 
Gastroenterological Association in 2018 [8] and AGA in 2019 [17]. The duration of four weeks or 
more is set to rule out the possibility of infection-associated diarrhea. Stool form was defined using 
the BSFS because it is necessary to understand abnormal stool shape rather than frequency when 
assessing diarrhea. These guidelines exclude chronic diarrhea cases resulting from other causes, such 
as organic diseases. Chronic diarrhea is the cardinal symptom if soft or watery stools account for 25% 
or more of bowel movements. A diagnosis of chronic diarrhea in the narrow sense will be made, 
regardless of whether abdominal pain is present (this mainly indicates functional diarrhea, but in 
daily clinical practice, the chronic period is four weeks or more). Chronic diarrhea (narrow sense) 
does not explicitly include IBS-D. However, it does include patients who have not yet been 
definitively diagnosed with IBS-D and patients with IBS-D who have transitioned to mainly diarrhea in 
the course of their disease (Table 1). 
 
FRQ1-1. How is refractory chronic diarrhea defined?  

・There are no studies that have strictly defined refractory chronic diarrhea, making this a topic 
for future investigation. 
Comment: Cases that do not respond to common diarrheal treatments and chronic diarrhea that 
recurs despite adequate treatment are thought to fall under the “refractory chronic diarrhea” 
category, but no studies have defined this term. In real-world clinical practice, attention must be paid 
to the fact that not only disease activity but also patient factors (comorbidities, treatment 
preferences, economic factors, regional characteristics, etc.) and medical provider factors (lack of 
knowledge and experience, biased drug selection, lack of patient communication) are associated 
with treatment resistance [20,21]. In the future, we hope to study the factors related to the severity 
and refractoriness of functional diarrhea. 
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2. Diagnostic tests 
 
FRQ2-1. What medical questionnaires are useful in chronic diarrhea treatment?  

・Currently, no specialized medical questionnaires for chronic diarrhea have been established to 
be useful in Japan. 
Comment: Many questionnaires have been devised to evaluate diarrheal symptoms, but most of 
them have been designed to assess the effects of IBS-D on quality of life [22] and secondary diarrhea 
caused by other diseases such as acute enterocolitis, antibiotics, or anticancer drug treatment [23]. 
Although diarrheal symptoms are evaluated as a component of questionnaires for general functional 
gastrointestinal disorders in such questionnaires, there was only one questionnaire in this study that 
specifically evaluated diarrheal symptoms [24]. In the future, we expect new Japanese 
questionnaires to be created or those prepared overseas to be translated and their validity evaluated 
for improving the quality of treatment for chronic diarrhea. 
 
BQ2-1. What physical examinations are useful in clinical management of chronic diarrhea?  

・In clinical management of chronic diarrhea, it is essential to discern the primary disease, so 
useful physical examinations include general condition/skin examination, craniocervical 
examination, abdominal/anal examination, and stool observation. 
Comment: Although studies on the usefulness of specific physical examinations in the clinical 
management of chronic diarrhea are few, and currently, it is difficult to make an evaluation based on 
sufficient evidence, in daily clinical practice, it is nevertheless important to pay attention to physical 
findings in addition to abdominal symptoms, as this leads physicians to select and perform 
appropriate tests for differential diagnosis from a wide range of test items [25]. It is reported to be 
useful in classifying diarrhea and narrowing down a diagnosis before testing because the primary 
diseases causing chronic diarrhea are diverse and wide-ranging [26]. We suggest including a physical 
examination, and a medical interview when examining patients for chronic diarrhea is important.  
 
CQ2-1. What are the warning symptoms and indications of chronic diarrhea? Also, are the warning 
symptoms and indications effective?  
Warning symptoms and indications of chronic diarrhea include unexpected weight loss, nocturnal 
diarrhea, recent use of antibiotics, bloody stools, frequent or profuse diarrhea, undernutrition, and 
a family history of inflammatory bowel disease or colorectal cancer. However, their usefulness is 
unclear. (Recommendation; n.a., Evidence level C) 
Comment: If the above warning symptoms and indications are observed in a patient with chronic 
diarrhea, further testing is required, but even if they are not observed, it is important to proceed 
with the treatment of chronic diarrhea by conducting a detailed medical history focused on diarrhea 
symptoms, physical examination, and minimal tests [1]. In other words, although checking for 
warning symptoms and indications to differentiate organic disease-associated diarrhea from chronic 
diarrhea (narrow sense) has been proposed, the usefulness of these warning symptoms and 
indications is not clear, and future research is needed [27].  
 
CQ2-2. What laboratory tests (other than endoscopy) are useful in the differential diagnosis of 
chronic diarrhea?  

・There are blood, fecal, and imaging tests; the underlying disease and pathophysiology are 
examined from the interview and physical examination, and necessary tests are determined and 
carried out individually. (Strong recommendation, Evidence level A, 90% agreed) 
Comment: Blood tests measure complete blood count, electrolytes, CRP, ALB, and urea nitrogen [8]. 
Malabsorption syndrome is likely to cause anemia, hypoproteinemia, and hypolipidemia because of 
iron, VB12, and folic acid deficiencies. Thyroid function tests (free T3, free T4, TSH) should be 
performed to differentiate hyperthyroidism. Consider the differential diagnosis of Clostridioides 
difficile infection in patients with a history of antibiotic use, stool culture in patients suspected of 
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bacterial enterocolitis, fecal egg testing, and direct microscopic examination for parasitosis [18]. 
Fecal occult blood testing is used to screen for neoplastic diseases in older people and IBD in young 
people. Fecal calprotectin (and lactoferrin) are elevated in IBD and are useful in differentiating it 
from IBS [28]. Abdominal CT tests (and MRI tests) are used to identify intestinal lesions in 
inflammatory and neoplastic diseases and to diagnose the presence of extra-intestinal lesions such as 
exocrine pancreatic insufficiency and neuroendocrine tumors associated with pancreatic diseases [8]. 
However, these tests show no abnormalities for bile acid diarrhea and small intestinal bacterial 
overgrowth (SIBO), so specific tests are required [8,29,30].  
 
CQ2-3. What is the significance of endoscopy in the differential diagnosis of chronic diarrhea?  

・Colonoscopy is recommended for chronic diarrhea because it is useful in differential diagnosis 

and helps exclude organic diseases. (Strong recommendation, Evidence level A, 100% agreed） 

・We recommend performing random biopsies even if no endoscopic abnormalities are found, to 

account for potential risks. (Weak recommendation, Evidence level B, 77% agreed） 
Comment: Colonoscopy for chronic diarrhea is useful in diagnosing and excluding organic diseases 
[1]. Given that endoscopy and random biopsies have been reported to show abnormal findings in 17-
28% of patients with chronic diarrhea who meet Rome IV criteria [31], it is recommended to be 
performed particularly in empiric therapy-resistant cases, patients over the age of 50, and patients 
with warning indications [1,13]. Furthermore, to exclude diseases that require biopsy for diagnosis, 
such as microscopic colitis (lymphocytic colitis, collagenous colitis), eosinophilic gastroenteritis, and 
amyloidosis, it is recommended that random biopsies should be taken throughout the large intestine, 
to account for potential risk of biopsy [32].  
 
3. Epidemiology 
 
CQ3-1. What is the prevalence of chronic diarrhea (narrow sense)?  

・The prevalence of chronic diarrhea (narrow sense) among Japanese people is estimated to be 
around 3-5%, and it tends to be more common among men. (Recommendation; n.a., Evidence level 
B) 
Comment: Past studies have shown the prevalence of chronic diarrhea that lasts for more than four 
weeks to be 1.0-6.6%, with an etiology more diverse than that of acute diarrhea [8,33,34]. In Europe 
and America, the prevalence of chronic diarrhea has been reported at 4-5% [35]. As defined in these 
guidelines, chronic diarrhea mostly corresponds to the Rome IV criteria for functional diarrhea. An 
internet survey using the Rome IV criteria conducted in 33 countries worldwide found the prevalence 
of functional diarrhea to be 4.7%, while in Japan, it was 5.2% [2]. However, there is little evidence for 
research on chronic diarrhea, making it difficult to evaluate because it varies depending on the 
definition and subject. 
 
CQ3-2. Does chronic diarrhea (narrow sense) reduce QOL?  

・Chronic diarrhea (narrow sense) may reduce QOL and labor productivity. (Recommendation; 
n.a., Evidence level D) 
Comment: Compared to patients with IBS-D, patients with functional diarrhea have been reported to 
complain of anxiety, depressive symptoms, and sleep disturbances, even though their abdominal 
pain and diarrhea are less severe [36]. A study comparing IBS patients with the general population of 
the US showed that IBS patients had a lower QOL [37], and a study by Kanazawa et al. in Japan also 
showed that IBS patients’ QOL was lower than that of healthy subjects [38]. It has also been shown 
that the labor productivity of people with chronic diarrhea declines significantly, with an annual 
economic loss upwards of $136 million [34]. These results suggest that chronic diarrhea reduces QOL 
and labor productivity, but studies from Japan are limited and based on little evidence. 
 
FRQ3-1. Does chronic diarrhea (narrow sense) affect long-term prognosis?  
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・Although no clear evidence that chronic diarrhea (narrow sense) affects long-term prognosis has 
been found, the details are unclear because the literature is insufficient. 
Comment: Studies discussing the effects of chronic diarrhea (narrow sense) on long-term prognosis 
are few, and in Japan, there have been no investigations of long-term prognosis related to chronic 
diarrhea (narrow sense). Many cases of chronic diarrhea (narrow sense) have a good prognosis and 
are medically treatable, and there is no clear evidence that chronic diarrhea leads to death. However, 
a meta-analysis evaluating the long-term course of hemolytic uremic syndrome (HUS) associated 
with diarrheal symptoms (mostly acute diarrhea, but including some chronic diarrhea) confirmed 
that approximately 12% of patients died [39], but this was a study of the long-term prognosis and 
acute diarrhea, with evidence for chronic diarrhea (narrow sense) expected to accumulate in the 
future.  
 
4. Pathophysiology 
 
FRQ4-1. What is the pathophysiology that causes chronic diarrhea (narrow sense)?  

・Though studies on chronic diarrhea (narrow sense) are few, various pathophysiologies have 
been proposed for IBS-D, which is considered to be on a continuous spectrum. 
Comment: Mechanisms that cause diarrhea in IBS-D include: abnormalities in water absorption 
mechanisms [40,41]; microinflammation in the digestive tract [42-44]; mucosal barrier dysfunction 
[45]; abnormalities in hormones, amines, and peptides [46-49]; malabsorption of bile acid [30]; 
abnormalities in short-chain fatty acids [50]; intestinal motility disorders [51]; malabsorption of 
dietary components [52]; abnormalities of the autonomic nervous system [53]; genetic factors 
[54,55]; psychological abnormalities (FRQ4-02), lifestyle habits (CQ4-01), and intestinal bacteria 
abnormalities (FRQ4-03) (Table 2). Meanwhile, there are few reports of chronic diarrhea, and the 
pathophysiology is unclear.  
 
FRQ4-2. Do psychological abnormalities contribute to the pathophysiology of chronic diarrhea 
(narrow sense)? 

・There is no clear evidence showing a relationship between psychological abnormalities and the 
pathophysiology of chronic diarrhea (narrow sense). 
Comment: There are many reports that psychological abnormalities are involved in the 
pathophysiology of IBS. Studies have shown that depression and anxiety are risk factors for the onset 
of IBS [111, 112], that the prevalence of bipolar disorder is high in IBS patients [113], and that IBS is 
often accompanied by sleep disorders [114]. However, no direct reports on the relationship between 
psychological abnormalities and patients with only IBS-D are lacking. In contrast, no reports indicate 
a relationship between chronic diarrhea in the narrow sense (mainly functional diarrhea) and 
psychological abnormalities, and there is currently no evidence of a relationship between the two. 
 
CQ4-1. Does lifestyle habits play a role in the pathophysiology of chronic diarrhea (narrow sense)?  
- Dietary content contributes to the pathophysiology of chronic diarrhea (narrow sense). 

・It is unclear whether lifestyle habits other than diet are involved in the pathophysiology of 
chronic diarrhea (narrow sense). 

(Recommendation; n.a., Evidence level B） 
Comment: Excessive consumption of beverages containing fructose, caffeine, or foods containing 
xylitol may worsen diarrhea [115]. Fermentable oligosaccharides, disaccharides, monosaccharides, 
and polyols (FODMAP), which are difficult to digest and absorb in the small intestine, ferment in the 
large intestine to produce gas. Additionally, the osmotic concentration gradient increases the water 
in the small intestine, stimulating the intestinal tract to expand and causing pain, diarrhea, and loose 
stool symptoms because of intestinal overhydration. A low FODMAP diet has been reported to 
improve symptoms of IBS-D [116]. While irregular eating habits and lack of exercise may be 
associated with symptoms of functional diarrhea [117], the association with smoking and alcohol 
consumption varies between studies, requiring further investigation. 
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FRQ4-3. Are intestinal bacteria involved in the pathophysiology of chronic diarrhea (narrow sense)?  

・There is a possibility that the intestinal bacteria are involved in the pathophysiology of chronic 
diarrhea (narrow sense). 
Comment: A significant decrease in Eubacterium rectale, Bacteroides, Faecalibacterium prausnitzii, 
the main indigenous bacteria in stool, was observed in patients with chronic diarrhea as compared to 
healthy people, as was an increase in the relatively scarce indigenous bacteria Bifidobacterium, 
Eubacterium cylindroides, Clostridium histolyticum, and Clostridium lituseburense [118]. A systematic 
review of intestinal bacteria in IBS patients showed significant declines in the Bifidobacterium and 
Faecalibacterium genera in IBS-D patients compared to healthy subjects [119]. Whether these 
changes in the gut microbiome are a cause or a consequence of diarrhea is not fully understood, and 
further research is required. Given that probiotics and fecal transplantation may be effective against 
IBS symptoms [120,121], it is plausible that abnormal intestinal flora may cause chronic diarrhea. 
 
5. Treatments 
 
FRQ5-1. Is lifestyle modification effective for chronic diarrhea (narrow sense)?  

・Although there is little evidence to support this, lifestyle modification may be effective for 
chronic diarrhea (narrow sense). 
Comment: No studies have examined whether lifestyle modification is effective for chronic diarrhea 
(narrow sense). However, research has been conducted on whether lifestyle habits contribute to the 
pathophysiology, with studies showing that chronic diarrhea is associated with increased daily 
carbohydrate intake [122], lack of exercise on holidays, and irregular eating habits [117]. Although 
there is little evidence demonstrating the effectiveness of lifestyle modification for chronic diarrhea, 
we recommend that it be undertaken with the understanding that the evidence is uncertain but that 
implementing it has no disadvantage. 
 
CQ5-1. Are probiotics effective for chronic diarrhea (narrow sense)?  

・Probiotics may be effective for chronic diarrhea (narrow sense). However, there is no clear 
evidence regarding the effective bacterial species, dosage, or duration of administration. 
Comment: Often sold as supplements or pharmaceuticals, “probiotics” refer to live bacteria that 
benefit humans by improving the balance of intestinal bacteria, drugs, or foods containing those 
microorganisms. The clinical effectiveness of probiotics has been reported in the treatment of IBS-D, 
antibiotic-associated diarrhea, intestinal infections, and chemoradiotherapy-induced diarrhea [123]. 
Although not highly recommended in the British guidelines, as a treatment for IBS in particular, the 
validity of probiotics has been shown because of their effectiveness in improving symptoms and the 
low incidence of adverse events [124], and they are also highly recommended in clinical guidelines 
for IBS 2020 from the Japan Society of Gastroenterology [125]. Although probiotics' symptom 
improvement and anti-inflammatory effects on chronic diarrhea have recently been reported [126], 
details on what mechanisms and which bacterial species are effective remain subjects for further 
investigation. 
 
 CQ5-2. Are antidiarrheal drugs effective for chronic diarrhea (narrow sense)?  

・Loperamide hydrochloride is the most commonly used and effective drug for relieving symptoms 
of chronic diarrhea (narrow sense). (Recommendation; n.a., Evidence level C) 
Comment: Loperamide hydrochloride is the most commonly used antidiarrheal drug in clinical 
practice, and it has been shown to control stool consistency in patients with chronic diarrhea [127], 
while loperamide oxide has been shown to reduce the weight of moist stool and improve patient 
symptoms [128]. Additionally, loperamide hydrochloride is effective in alleviating symptoms such as 
bile acid diarrhea [129], chronic radiation enteritis characterized primarily by diarrhea symptoms 
[130], and chemoradiotherapy-induced diarrhea [131]. These findings show that the administration 
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of loperamide hydrochloride is effective as a first-choice for alleviating symptoms of chronic 
diarrhea. 
 
FRQ5-2. Are serotonin (5-HT3) receptor antagonists effective for chronic diarrhea (narrow sense)?  

・There is no evidence regarding the effect of 5-HT3 receptor antagonists on chronic diarrhea 
(narrow sense). The effectiveness of 5-HT3 receptor antagonists for chronic diarrhea (narrow 

sense) is unclear. (Recommendation; n.a., Evidence level C） 
Comment: There is little evidence supporting the involvement of 5-HT3 in the pathophysiology of 
patients with chronic diarrhea (narrow sense), and there are no reports examining the efficacy of 5-
HT3 receptor antagonists. However, 5-HT3 receptor antagonists have been reported to alleviate 
abdominal pain and discomfort in IBS-D and improve defecation urgency, frequency, and stool form 
[132,133]. Functional diarrhea and IBS-D are considered to be on a continuum of pathological 
conditions with different phenotypes [19, 36]. As with IBS-D patients, while 5-HT3 receptor 
antagonists may be effective for some chronic diarrhea (narrow sense) patients, large-scale clinical 
studies are required to evaluate their validity and effectiveness. 
 
FRQ5-3. Are anticholinergic drugs effective for chronic diarrhea (narrow sense)?  

・There is no evidence regarding the effects of anticholinergic drugs on chronic diarrhea (narrow 
sense). The effectiveness of anticholinergic drugs for chronic diarrhea (narrow sense) is unknown. 
Comment: There is little or no research on the effectiveness of anticholinergic drugs for chronic 
diarrhea (narrow sense). Although there are relatively many studies on the effectiveness of 
anticholinergic drugs for IBS, data showing their effects on diarrheal symptoms is extremely limited. 
Though a meta-analysis showed that otilonium bromide effectively improves global symptoms in IBS 
patients, its effect on diarrheal symptoms is unclear [134]. In addition, the results of two RCTs on 
otilonium bromide were inconsistent regarding its effects on diarrheal symptoms in IBS patients 
[135,136]. Cimetropium bromide reduced the severity score of diarrheal symptoms in IBS by 
approximately 50%, but no statistically significant difference was observed compared with placebo 
[137]. 
 
FRQ5-4. Is Kampo medicine effective for chronic diarrhea (in a narrow sense)?  

・The effectiveness of Kampo medicines for chronic diarrhea (narrow sense) is unknown. 
Comment: The elixir called “keishi-ka-shakuyaku-to” has analgesic and antispasmodic effects, 
suppresses intestinal spasms, and improves defecation symptoms, including abdominal pain and 
diarrhea. Additionally, the known pharmacological effects of the elixir “hange-shashin-to” include 
increasing water absorption in the large intestine and inhibiting intestinal peristalsis, which improves 
diarrheal symptoms. It is possible that Kampo medicines, because of their mechanism of action, are 
effective against chronic diarrhea (narrow sense). However, the evidence level is insufficient, and 
further investigation is required. 
 
FRQ5-5. Is psychotherapy effective for chronic diarrhea (narrow sense)?  

・The efficacy of psychotherapy for chronic diarrhea (narrow sense) is unknown. 
Comment: There are no reports of studies in which psychotherapy was implemented for chronic 
diarrhea (narrow sense) [19]. It has been reported that acute stress accelerates transit through the 
digestive tract [138], but the relationship between chronic stress and functional diarrhea is unclear 
[19]. Further, since the psychological characteristics of functional diarrhea are not thought to be 
involved in the same way as those of IBS-D, psychotherapy for chronic diarrhea (narrow sense) 
cannot be expected to be as useful as for IBS, and therefore is thought to be limited. While there are 
no reports examining the effects of psychotherapy on chronic diarrhea (narrow sense) in detail, 
functional diarrhea, an academic diagnosis of chronic diarrhea (narrow sense), and IBS-D, though 
academically diagnosed differentially, are thought to be pathophysiologies on a continuum with 
different phenotypes. Therefore, there may be cases where psychotherapy has been effectively used 
to treat chronic diarrhea (narrow sense) and require further investigation. 
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FRQ5-6. Are antibiotics effective for chronic diarrhea (narrow sense)?  

・The efficacy of antibiotics for chronic diarrhea (narrow sense) is unknown. 
Comment: There are no reports of studies examining the effects of antibiotics on chronic diarrhea 
(narrow sense) [19]. Clinical guidelines for functional bowel disorders with diarrhea as the main 
symptom, jointly published by the European Society of Gastrointestinal Endoscopy and the European 
Society of Neurogastroenterology & Motility, recommend the use of rifaximin, a non-absorbable 
antibiotic, in IBS-D. However, the additional effect compared to placebo was not large, and there was 
little evidence of its effectiveness against functional diarrhea, an academic diagnosis of chronic 
diarrhea (narrow sense) [139]. 
Functional diarrhea and IBS-D are regarded as continuous pathophysiological conditions with 
different phenotypes, meaning they can transition from one into the other depending on the time, 
even in the same case, so while there are likely cases where antibiotics were effective against chronic 
diarrhea (narrow sense), this remains a topic for future investigation. 
 
FRQ5-7. Are bulking agents effective for chronic diarrhea (narrow sense)?  

・The efficacy of bulking agents for chronic diarrhea (narrow sense) is unknown. 
Comment: One bulking agent is calcium polycarbophil, a macromolecular polymer. It is not absorbed 
by the gastrointestinal tract; instead, it swells and forms a gel as it absorbs water in the intestines 
and is then excreted. Currently, no reports demonstrate the usefulness of calcium polycarbophil for 
functional diarrhea, which is an academic diagnosis for chronic diarrhea (in a narrow sense). Calcium 
polycarbophil is useful for IBS in a randomized controlled overseas trial [140]. Functional diarrhea 
and IBS-D are considered to be continuous pathophysiological conditions with different phenotypes, 
meaning they can transition from one into the other depending on the time, even in the same case, 
so there may be cases in which bulking agents are effective against functional diarrhea. However, 
because of insufficient evidence, no conclusions can be drawn now.  
 
FRQ5-8. Are adrenergic agonists effective for chronic diarrhea (narrow sense)?  

・The effectiveness of adrenergic agonists for patients with chronic diarrhea (in a narrow sense) is 
unknown. 
Comment: No evidence has been reported to recommend adrenergic agonists in patients with 
chronic diarrhea (narrow sense). In animal experiments, it has been reported to be effective in 
improving diarrhea [141]. In a placebo-controlled study in healthy subjects, α2-receptor agonist 
clonidine effectively increased colonic compliance, reduced sensations of tightness and abdominal 
gas, pain, and rectal urgency, and prolonged intestinal transit time [142]. Additionally, administering  
clonidine to patients with IBS-D was shown to improve their symptoms [143].  
 
FRQ5-9. Are somatostatin analogs effective for chronic diarrhea (narrow sense)?  

・Somatostatin analogs may effective for chronic diarrhea (narrow sense). However, the evidence 
is limited, indicating a need for future investigation. 
Comment: Somatostatin analogs inhibit intestinal motility and water-electrolyte transport [141,144]. 
Although few trials have examined their effects on chronic diarrhea (narrow sense), a Belgian 
prospective trial that tested lanreotide acetate showed improvement in 42.4% of patients [145]. 
Many trials have been conducted broadly for chronic diarrhea, and meta-analyses have shown the 
effectiveness of somatostatin analogs. However, caution is needed as the efficacy varies depending 
on the target disease [146,147]. Somatostatin analogs including octreotide acetate, lanreotide 
acetate, and pasireotide pamoate are approved for acromegaly, neuroendocrine tumors, but not for 
chronic diarrhea in Japan.  Somatostatin analogs may be effective against chronic diarrhea (narrow 
sense), but the evidence is insufficient.  
 
6. Flowcharts of clinical practice for chronic diarrhea 
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Based on the 10 CQs, 15 FRQs, and 2 BQs outlined in the guideline, we have constructed the 
flowcharts for clinical practice in managing chronic diarrhea. The first flowchart includes the initial 
medical treatment strategy of chronic diarrhea (Fig. 1). Initially, the patients with chronic diarrhea 
are assessed through medical interviews, physical findings, blood tests. Drug-induced diarrhea and 
food-induced diarrhea are differentiated. Subsequent studies including stool examinations, 
computed tomography, colonoscopy, and esophagogastroduodenoscopy are conducted to rule out 
systemic disease-associated diarrhea, infection-associated diarrhea, organic disease-associated 
diarrhea. Bile acid diarrhea is then excluded. The remaining patients are likely diagnosed with 
functional diarrhea or diarrhea-predominant IBS. Second flowchart includes the medical treatment 
strategy for chronic diarrhea (narrow sense) (Fig. 2), Initially, improvement in lifestyle habits and 
continuation of dietary therapy are recommended. If these prove ineffective, probiotics and 
antidiarrheal medications are administered. Should these have a poor response, the possibility of 
secondary chronic diarrhea should be reconsidered. Once secondary chronic diarrhea is ruled out, 
treatment options include 5HT3 receptor antagonists, anticholinergics, Kampo medicines, 
psychotherapy, antibiotics, bulking agents, adrenergic agonists, somatostatin analogues, although 
their efficacy may be unclear.  
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Directors Responsible: Hiromi Kataoka (Department of Gastroenterology and Metabolism, Nagoya 
City University Graduate School of Medical Sciences). 
 

D
ow

nloaded from
 http://karger.com

/dig/article-pdf/doi/10.1159/000541121/4271825/000541121.pdf by guest on 13 Septem
ber 2024



 

15 

Acknowledgment 
The authors thank Kamada Kazuhiro (Department of Gastroenterology, Matsushita Memorial 
Hospital), Yoshimasa Tanaka (Department of Medicine and Bioregulatory Science, Graduate School of 
Medical Sciences, Kyushu University), and Hiroko Hosaka (Department of Gastroenterology and 
Hepatology Gunma University Graduate School of Medicine Gunma) for assistance with data 
collection, data analysis, and manuscript preparation. The authors also thank the Japan Medical 
Library Association for assistance with professional bibliographic search.  
 
Conflict of Interest Statement 
The following were the competing interests of guideline development committee members, 
guideline committee members, and guideline evaluation committee members. Any financial 
relationship with enterprises, businesses or academic institutions in the subject matter or materials 
discussed in the manuscript are as follows: (1) those from which the authors, the spouse, partner or 
immediate relatives of the authors have received individually any income, honoraria or any other 
type of remuneration; Otsuka Pharmaceutical Co., Ltd., Takeda Pharmaceutical Company, EA Pharma 
Co., Ltd.,  Sanwa Kagaku Kenkyusho Co., Ltd., AstraZeneca K. K., Olympus Corporation, JIMRO Co., 
Ltd., AbbVie GK, KYORIN Pharmaceutical Co., Ltd., Viatris Inc., Astellas Pharma Inc., Gilead Sciences, 
Inc., Mitsubishi Tanabe Pharma Corporation, Pfizer Japan Inc., Mochida Pharmaceutical Co., Ltd., 
Janssen Pharmaceutical K. K., Tsumura & Co., Towa Pharmaceutical Co., Ltd., Bristol-Myers Squibb K. 
K., Kowa Pharmaceutical Co., Ltd., Taisho Pharmaceutical Holdings Co., Ltd., Biofermin 
Pharmaceutical Co., Ltd., Mylan EPD G. K., Daiichi Sankyo Inc., Zeria Pharmaceutical Co., Ltd., and (2) 
those from which the authors have received research grant; AbbVie GK, GlaxoSmithKline K. K., 
Janssen Pharmaceutical K. K., EA Pharma Co., Ltd., Fujifilm Corporation, Mochida Pharmaceutical Co., 
Ltd., Aska Pharmaceutical Co., Ltd., Astellas Pharma Inc., Gilead Sciences, Inc., Biofermin 
Pharmaceutical Co., Ltd., Mylan EPD G. K., Tsumura & Co., Zespri International Limited, and (3) those 
from which the authors have received scholarship; Eisai Co., Ltd., Otsuka Pharmaceutical Co., Ltd., 
Tobishima Kodomo Clinic, Takeda Pharmaceutical Company, Daiichi Sankyo Inc., AbbVie GK, Kyorin 
Pharmaceutical Co., Ltd., Mitsubishi Tanabe Pharma Corporation, Bristol-Myers Squibb K. K., EA 
Pharma Co., Ltd., Mochida Pharmaceutical Co., Ltd., Ono Pharmaceutical Co., Ltd., Taiho 
Pharmaceutical Co. Ltd., Chugai Pharmaceutical Co. Ltd., Eli Lilly Japan K. K. and  (4) those from which 
the authors have received individually endowed chair; Ono Pharmaceutical Co., Ltd., Miyarisan 
Pharmaceutical Co., Ltd., Sanwa Kagaku Kenkyusho Co., Ltd., Otsuka Pharmaceutical Factory, Inc., 
Fujifilm Medical Co., Ltd., Terumo Corporation, FANCL Corporation, Ohga Pharmacy, Abbott Japan 
LLC, and Muta Hospital.   
 
Funding Sources 
The members of the guidelines development group are relevant professionals from the JGA. The 
funding body per se did not influence the content of the guidelines. 
 
Author Contributions 
Writing-original draft: Eikichi Ihara, Noriaki Manabe, Hidenori Ohkubo, Naotaka Ogasawara, Haruei 
Ogino, kazuki Kakimoto, Motoyori Kanazawa, Hidejiro Kawahara, Chika Kusano, Shiko Kuribayashi, 
Akinari Sawada, Tomohisa Takagi, Shota Takano, Toshihiko Tomita, Toshihiro Noake, Mariko Hojo, 
Ryota Hokari, Tatsuhiro Masaoka, Tomohiko Machida, Noboru Misawa, Yoshiyuki Mishima, Hiroshi 
Yajima, Sayuri Yamamoto, Hiroshi Yamawaki. Writing-review and editing: Eikichi Ihara and Noriaki 
Manabe. Supervision: Tatsuya Abe, Yasumi Araki, Kunio Kasugai, Takeshi Kamiya, Akira Torii, Atsushi 
Nakajima, Koji Nakada, Shin Fukudo, Yasuhiro Fujiwara, Hiroto Miwa, Hiromi Kataoka, Akihito 
Nagahara and Kazuhide Higuchi. 

D
ow

nloaded from
 http://karger.com

/dig/article-pdf/doi/10.1159/000541121/4271825/000541121.pdf by guest on 13 Septem
ber 2024



 

16 

References 
1 Schiller LR, Pardi DS, Sellin JH. Chronic diarrhea: diagnosis and management. Clin 
Gastroenterol Hepatol 2017;15:182-93 e183. 
2 Sperber AD, Bangdiwala SI, Drossman DA, Ghoshal UC, Simren M, Tack J, et al. Worldwide 
prevalence and burden of functional gastrointestinal disorders, results of Rome foundation global 
study. Gastroenterology 2021;160:99-114 e113. 
3 Li H, Xing X, Yao L, Li M, Xun Y, Yan P, et al. Assessment of the quality and content of clinical 
practice guidelines on irritable bowel syndrome using the AGREE II instrument. Digestion 
2020;101:355-65. 
4 Yoshida M, Kinoshita Y, Watanabe M, Sugano K. JSGE Clinical Practice Guidelines 2014: 
standards, methods, and process of developing the guidelines. J Gastroenterol 2015;50:4-10. 
5 Qaseem A, Kansagara D, Lin JS, Mustafa RA, Wilt TJ; Clinical Guidelines Committee of the 
American College of Physicians; et al. The development of clinical guidelines and guidance 
statements by the Clinical Guidelines Committee of the American College of Physicians: update of 
methods. Ann Intern Med 2019;170:863-70. 
6 Qaseem A, Snow V, Owens DK, Shekelle P, Clinical Guidelines Committee of the American 
College of Physicians. The development of clinical practice guidelines and guidance statements of the 
American College of Physicians: summary of methods. Ann Intern Med 2010;153:194-9. 
7 American Gastroenterological Association. AGA clinical practice guidelines on the laboratory 
evaluation of functional diarrhea and diarrhea-predominant irritable bowel syndrome in adults (IBS-
D): patient summary. Gastroenterology 2019;157:856-7. 
8 Arasaradnam RP, Brown S, Forbes A, Fox MR, Hungin P, Kelman L, et al. Guidelines for the 
investigation of chronic diarrhoea in adults: British Society of Gastroenterology, 3rd edition. Gut 
2018;67:1380-99. 
9 Chu C, Rotondo-Trivette S, Michail S. Chronic diarrhea. Curr Probl Pediatr Adolesc Health 
Care 2020;50:100841. 
10 Fernandez-Banares F, Accarino A, Balboa A, Domenech E, Esteve M, Garcia-Planella E, et al. 
[Chronic diarrhoea: definition, classification and diagnosis]. Gastroenterol Hepatol 2016;39:535-59. 
11 Hammer HF. Management of chronic diarrhea in primary care: the gastroenterologists’ 
advice. Dig Dis 2021;39:615-21. 
12 Schiller LR, Pardi DS, Spiller R, Semrad CE, Surawicz CM, Giannella RA, et al. Gastro 2013 
APDW/WCOG Shanghai working party report: chronic diarrhea: definition, classification, diagnosis. J 
Gastroenterol Hepatol 2014;29:6-25. 
13  Lacy BE, Mearin F, Chang L, Chey WD, Lembo AJ, Simren M, et al. Bowel disorders. 
Gastroenterology 2016;150:1393-1407. 
14 Sandhu DK, Surawicz C. Update on chronic diarrhea: a run-through for the clinician. Curr 
Gastroenterol Rep 2012;14:421-7. 
15 Schiller LR. Evaluation of chronic diarrhea and irritable bowel syndrome with diarrhea in 
adults in the era of precision medicine. Am J Gastroenterol 2018;113:660-9. 
16 Burgers K, Lindberg B, Bevis ZJ. Chronic diarrhea in adults: evaluation and differential 
diagnosis. Am Fam Physician 2020;101:472-80. 
17 Raman M. Testing for chronic diarrhea. Adv Clin Chem 2017;79:199-244. 
18 Smalley W, Falck-Ytter C, Carrasco-Labra A, Wani S, Lytvyn L, Falck-Ytter Y. Aga clinical 
practice guidelines on the laboratory evaluation of functional diarrhea and diarrhea-predominant 
irritable bowel syndrome in adults (IBS-D). Gastroenterology 2019;157:851-854. 
19 Barkun AN, Love J, Gould M, Pluta H, Steinhart H. Bile acid malabsorption in chronic diarrhea: 
pathophysiology and treatment. Can J Gastroenterol 2013;27:653-659. 
20 Chang L. How to approach a patient with difficult-to-treat IBS. Gastroenterology 
2021;161:1092-8 e1093. 
21 Drossman DA. Functional gastrointestinal disorders: history, pathophysiology, clinical 
features and Rome IV. Gastroenterology 2016;150:1262-79.e2 

D
ow

nloaded from
 http://karger.com

/dig/article-pdf/doi/10.1159/000541121/4271825/000541121.pdf by guest on 13 Septem
ber 2024



 

17 

22 Roalfe AK, Roberts LM, Wilson S. Evaluation of the Birmingham IBS symptom questionnaire. 
BMC Gastroenterol 2008;8:30. 
23 Keefe DM, Elting LS, Nguyen HT, Grunberg SM, Aprile G, Bonaventura A, et al. Risk and 
outcomes of chemotherapy-induced diarrhea (CID) among patients with colorectal cancer receiving 
multi-cycle chemotherapy. Cancer Chemother Pharmacol 2014;74:675-80. 
24 Mertz HR, Beck CK, Dixon W, Esquivel MA, Hays RD, Shapiro MF. Validation of a new measure 
of diarrhea. Dig Dis Sci 1995;40:1873-82. 
25 DuPont HL. Persistent diarrhea: a clinical review. JAMA 2016;315:2712-23. 
26 Camilleri M, Sellin JH, Barrett KE. Pathophysiology, evaluation, and management of chronic 
watery diarrhea. Gastroenterology 2017;152:515-32 e512. 
27 Whitehead WE, Palsson OS, Feld AD, Levy RL, VON Korff M, Turner MJ, et al. Utility of red flag 
symptom exclusions in the diagnosis of irritable bowel syndrome. Aliment Pharmacol Ther 
2006;24:137-46. 
28 Menees SB, Powell C, Kurlander J, Goel A, Chey WD. A meta-analysis of the utility of c-
reactive protein, erythrocyte sedimentation rate, fecal calprotectin, and fecal lactoferrin to exclude 
inflammatory bowel disease in adults with IBS. Am J Gastroenterol 2015;110:444-54. 
29 Shah A, Talley NJ, Jones M, Kendall BJ, Koloski N, Walker MM, et al. Small intestinal bacterial 
overgrowth in irritable bowel syndrome: a systematic review and meta-analysis of case-control 
studies. Am J Gastroenterol 2020;115:190-201. 
30 Wedlake L, A’Hern R, Russell D, Thomas K, Walters JR, Andreyev HJ. Systematic review: the 
prevalence of idiopathic bile acid malabsorption as diagnosed by SeHCAT scanning in patients with 
diarrhoea-predominant irritable bowel syndrome. Aliment Pharmacol Ther 2009;30:707-17. 
31 Asghar Z, Thoufeeq M, Kurien M, Ball AJ, Rej A, David Tai FW, et al. Diagnostic yield of 
colonoscopy in patients with symptoms compatible with Rome IV functional bowel disorders. Clin 
Gastroenterol Hepatol 2022;20:334-41 e333. 
32 Harewood GC, Olson JS, Mattek NC, Holub JL, Lieberman DA. Colonic biopsy practice for 
evaluation of diarrhea in patients with normal endoscopic findings: results from a national 
endoscopic database. Gastrointest Endosc 2005;61:371-5. 
33 Fine KD, Schiller LR: AGA technical review on the evaluation and management of chronic 
diarrhea. Gastroenterology 1999;116:1464-86. 
34 Schiller LR. Chronic diarrhea. Gastroenterology 2004;127:287-93. 
35 Talley NJ, Weaver AL, Zinsmeister AR, Melton LJ 3rd. Onset and disappearance of 
gastrointestinal symptoms and functional gastrointestinal disorders. Am J Epidemiol 1992;136:165-
77. 
36 Singh P, Lee HN, Rangan V, Ballou S, Lembo J, Katon J, et al. Similarities in clinical and 
psychosocial characteristics of functional diarrhea and irritable bowel syndrome with diarrhea. Clin 
Gastroenterol Hepatol 2020;18:399-405 e391. 
37 Gralnek IM, Hays RD, Kilbourne A, Naliboff B, Mayer EA. The impact of irritable bowel 
syndrome on health-related quality of life. Gastroenterology 2000;119:654-60. 
38 Kanazawa M, Endo Y, Whitehead WE, Kano M, Hongo M, Fukudo S. Patients and 
nonconsulters with irritable bowel syndrome reporting a parental history of bowel problems have 
more impaired psychological distress. Dig Dis Sci 2004;49:1046-53. 
39 Garg AX, Suri RS, Barrowman N, Rehman F, Matsell D, Rosas-Arellano MP, et al. Long-term 
renal prognosis of diarrhea-associated hemolytic uremic syndrome: a systematic review, meta-
analysis, and meta-regression. JAMA 2003;290:1360-70. 
40 Camilleri M, Carlson P, Chedid V, Vijayvargiya P, Burton D, Busciglio I. Aquaporin expression 
in colonic mucosal biopsies from irritable bowel syndrome with diarrhea. Clin Transl Gastroenterol 
2019;10:e00019. 
41 Mangel AW, Chaturvedi P. Evaluation of crofelemer in the treatment of diarrhea-
predominant irritable bowel syndrome patients. Digestion 2008;78:180-6. 

D
ow

nloaded from
 http://karger.com

/dig/article-pdf/doi/10.1159/000541121/4271825/000541121.pdf by guest on 13 Septem
ber 2024



 

18 

42 Barbara G, Stanghellini V, De Giorgio R, Cremon C, Cottrell GS, Santini D, et al. Activated mast 
cells in proximity to colonic nerves correlate with abdominal pain in irritable bowel syndrome. 
Gastroenterology 2004;126:693-702. 
43 Gecse K, Roka R, Ferrier L, Leveque M, Eutamene H, Cartier C, et al. Increased faecal serine 
protease activity in diarrhoeic IBS patients: a colonic lumenal factor impairing colonic permeability 
and sensitivity. Gut 2008;57:591-9. 
44 Stefanini GF, Saggioro A, Alvisi V, Angelini G, Capurso L, di Lorenzo G, et al. Oral cromolyn 
sodium in comparison with elimination diet in the irritable bowel syndrome, diarrheic type. 
Multicenter study of 428 patients. Scand J Gastroenterol 1995;30:535-41. 
45 Dunlop SP, Hebden J, Campbell E, Naesdal J, Olbe L, Perkins AC, et al. Abnormal intestinal 
permeability in subgroups of diarrhea-predominant irritable bowel syndromes. Am J Gastroenterol 
2006;101:1288-94. 
46 Camilleri M, Carlson P, Acosta A, Busciglio I, Nair AA, Gibbons SJ, et al. RNA sequencing shows 
transcriptomic changes in rectosigmoid mucosa in patients with irritable bowel syndrome-diarrhea: a 
pilot case-control study. Am J Physiol Gastrointest Liver Physiol 2014;306:G1089-98. 
47 Houghton LA, Atkinson W, Whitaker RP, Whorwell PJ, Rimmer MJ. Increased platelet 
depleted plasma 5-hydroxytryptamine concentration following meal ingestion in symptomatic 
female subjects with diarrhoea predominant irritable bowel syndrome. Gut 2003;52:663-70. 
48 Ohman L, Stridsberg M, Isaksson S, Jerlstad P, Simren M. Altered levels of fecal 
chromogranins and secretogranins in IBS: Relevance for pathophysiology and symptoms? Am J 
Gastroenterol 2012;107:440-7. 
49 Zakko S, Barton G, Weber E, Dunger-Baldauf C, Ruhl A. Randomized clinical trial: the clinical 
effects of a novel neurokinin receptor antagonist, DNK333, in women with diarrhoea-predominant 
irritable bowel syndrome. Aliment Pharmacol Ther 2011;33:1311-21. 
50 Treem WR, Ahsan N, Kastoff G, Hyams JS. Fecal short-chain fatty acids in patients with 
diarrhea-predominant irritable bowel syndrome: in vitro studies of carbohydrate fermentation. J 
Pediatr Gastroenterol Nutr 1996;23:280-6. 
51 Chey WY, Jin HO, Lee MH, Sun SW, Lee KY. Colonic motility abnormality in patients with 
irritable bowel syndrome exhibiting abdominal pain and diarrhea. Am J Gastroenterol 2001;96:1499-
1506. 
52 Vazquez-Roque MI, Camilleri M, Smyrk T, Murray JA, Marietta E, O’Neill J, et al. A controlled 
trial of gluten-free diet in patients with irritable bowel syndrome-diarrhea: effects on bowel 
frequency and intestinal function. Gastroenterology 2013;144:903-11 e903. 
53 Aggarwal A, Cutts TF, Abell TL, Cardoso S, Familoni B, Bremer J, et al. Predominant symptoms 
in irritable bowel syndrome correlate with specific autonomic nervous system abnormalities. 
Gastroenterology 1994;106:945-50. 
54 Vazquez-Roque MI, Camilleri M, Smyrk T, Murray JA, O’Neill J, Carlson P, et al. Association of 
hla-dq gene with bowel transit, barrier function, and inflammation in irritable bowel syndrome with 
diarrhea. Am J Physiol Gastrointest Liver Physiol 2012;303:G1262-9. 
55 Wouters MM, Lambrechts D, Knapp M, Cleynen I, Whorwell P, Agreus L, et al. Genetic 
variants in cdc42 and nxph1 as susceptibility factors for constipation and diarrhoea predominant 
irritable bowel syndrome. Gut 2014;63:1103-11. 
56 Guilarte M, Santos J, de Torres I, Alonso C, Vicario M, Ramos L, et al. Diarrhoea-predominant 
IBS patients show mast cell activation and hyperplasia in the jejunum. Gut 2007;56:203-9. 
57 Martinez C, Lobo B, Pigrau M, Ramos L, Gonzalez-Castro AM, Alonso C, et al. Diarrhoea-
predominant irritable bowel syndrome: an organic disorder with structural abnormalities in the 
jejunal epithelial barrier. Gut 2013;62:1160-8. 
58 Martinez C, Vicario M, Ramos L, Lobo B, Mosquera JL, Alonso C, et al. The jejunum of 
diarrhea-predominant irritable bowel syndrome shows molecular alterations in the tight junction 
signaling pathway that are associated with mucosal pathobiology and clinical manifestations. Am J 
Gastroenterol 2012;107:736-46. 

D
ow

nloaded from
 http://karger.com

/dig/article-pdf/doi/10.1159/000541121/4271825/000541121.pdf by guest on 13 Septem
ber 2024



 

19 

59 Park JH, Rhee PL, Kim HS, Lee JH, Kim YH, Kim JJ, et al. Mucosal mast cell counts correlate 
with visceral hypersensitivity in patients with diarrhea predominant irritable bowel syndrome. J 
Gastroenterol Hepatol 2006;21:71-8. 
60 Wang SH, Dong L, Luo JY, Gong J, Li L, Lu XL, et al. Decreased expression of serotonin in the 
jejunum and increased numbers of mast cells in the terminal ileum in patients with irritable bowel 
syndrome. World J Gastroenterol 2007;13:6041-7. 
61 Barbara G, Wang B, Stanghellini V, de Giorgio R, Cremon C, Di Nardo G, et al. Mast cell-
dependent excitation of visceral-nociceptive sensory neurons in irritable bowel syndrome. 
Gastroenterology 2007;132:26-37. 
62 Buhner S, Li Q, Vignali S, Barbara G, De Giorgio R, Stanghellini V, et al. Activation of human 
enteric neurons by supernatants of colonic biopsy specimens from patients with irritable bowel 
syndrome. Gastroenterology 2009;137:1425-34. 
63 Coeffier M, Gloro R, Boukhettala N, Aziz M, Lecleire S, Vandaele N, et al. Increased 
proteasome-mediated degradation of occludin in irritable bowel syndrome. Am J Gastroenterol 
2010;105:1181-8. 
64 Cremon C, Carini G, Wang B, Vasina V, Cogliandro RF, De Giorgio R, et al. Intestinal serotonin 
release, sensory neuron activation, and abdominal pain in irritable bowel syndrome. Am J 
Gastroenterol 2011;106:1290-8. 
65 Cremon C, Gargano L, Morselli-Labate AM, Santini D, Cogliandro RF, De Giorgio R, et al. 
Mucosal immune activation in irritable bowel syndrome: gender-dependence and association with 
digestive symptoms. Am J Gastroenterol 2009;104:392-400. 
66 Doyle LA, Sepehr GJ, Hamilton MJ, Akin C, Castells MC, Hornick JL. A clinicopathologic study 
of 24 cases of systemic mastocytosis involving the gastrointestinal tract and assessment of mucosal 
mast cell density in irritable bowel syndrome and asymptomatic patients. Am J Surg Pathol 
2014;38:832-43. 
67 Vivinus-Nebot M, Dainese R, Anty R, Saint-Paul MC, Nano JL, Gonthier N, et al. Combination 
of allergic factors can worsen diarrheic irritable bowel syndrome: role of barrier defects and mast 
cells. Am J Gastroenterol 2012;107:75-81. 
68 van Nieuwenhoven MA, Kilkens TO. The effect of acute serotonergic modulation on rectal 
motor function in diarrhea-predominant irritable bowel syndrome and healthy controls. Eur J 
Gastroenterol Hepatol 2012;24:1259-65. 
69 Grabauskas G, Wu X, Gao J, Li JY, Turgeon DK, Owyang C. Prostaglandin E2, produced by mast 
cells in colon tissues from patients with irritable bowel syndrome, contributes to visceral 
hypersensitivity in mice. Gastroenterology 2020;158:2195-207 e2196. 
70 Roka R, Rosztoczy A, Leveque M, Izbeki F, Nagy F, Molnar T, et al. A pilot study of fecal serine-
protease activity: a pathophysiologic factor in diarrhea-predominant irritable bowel syndrome. Clin 
Gastroenterol Hepatol 2007;5:550-5. 
71 Tooth D, Garsed K, Singh G, Marciani L, Lam C, Fordham I, et al. Characterisation of faecal 
protease activity in irritable bowel syndrome with diarrhoea: origin and effect of gut transit. Gut 
2014;63:753-60. 
72 Hod K, Ringel-Kulka T, Martin CF, Maharshak N, Ringel Y. High-sensitive c-reactive protein as 
a marker for inflammation in irritable bowel syndrome. J Clin Gastroenterol 2016;50:227-32. 
73 Hod K, Sperber AD, Maharshak N, Ron Y, Shapira I, David Z, et al. Serum cholinesterase 
activity is elevated in female diarrhea-predominant irritable bowel syndrome patients compared to 
matched controls. Neurogastroenterol Motil 2018;30:e13464. 
74 Du C, Peng L, Kou G, Wang P, Lu L, Li Y. Assessment of serum sTREM-1 as a marker of 
subclinical inflammation in diarrhea-predominant patients with irritable bowel syndrome. Dig Dis Sci 
2018;63:1182-91. 
75 Gecse K, Roka R, Sera T, Rosztoczy A, Annahazi A, Izbeki F, et al. Leaky gut in patients with 
diarrhea-predominant irritable bowel syndrome and inactive ulcerative colitis. Digestion 2012;85:40-
6. 

D
ow

nloaded from
 http://karger.com

/dig/article-pdf/doi/10.1159/000541121/4271825/000541121.pdf by guest on 13 Septem
ber 2024



 

20 

76 Lee JW, Park JH, Park DI, Park JH, Kim HJ, Cho YK, et al. Subjects with diarrhea-predominant 
IBS have increased rectal permeability responsive to tryptase. Dig Dis Sci 2010;55:2922-8. 
77 Li L, Xiong L, Yao J, Zhuang X, Zhang S, Yu Q, et al. Increased small intestinal permeability and 
RNA expression profiles of mucosa from terminal ileum in patients with diarrhoea-predominant 
irritable bowel syndrome. Dig Liver Dis 2016;48:880-7. 
78 Zhou Q, Souba WW, Croce CM, Verne GN. Microrna-29a regulates intestinal membrane 
permeability in patients with irritable bowel syndrome. Gut 2010;59:775-84. 
79 Zhou Q, Zhang B, Verne GN. Intestinal membrane permeability and hypersensitivity in the 
irritable bowel syndrome. Pain 2009;146:41-6. 
80 Vicario M, Gonzalez-Castro AM, Martinez C, Lobo B, Pigrau M, Guilarte M, et al. Increased 
humoral immunity in the jejunum of diarrhoea-predominant irritable bowel syndrome associated 
with clinical manifestations. Gut 2015;64:1379-88. 
81 Atkinson W, Lockhart S, Whorwell PJ, Keevil B, Houghton LA. Altered 5-hydroxytryptamine 
signaling in patients with constipation- and diarrhea-predominant irritable bowel syndrome. 
Gastroenterology 2006;130:34-43. 
82 Yu FY, Huang SG, Zhang HY, Ye H, Chi HG, Zou Y, et al. Comparison of 5-hydroxytryptophan 
signaling pathway characteristics in diarrhea-predominant irritable bowel syndrome and ulcerative 
colitis. World J Gastroenterol 2016;22:3451-9. 
83 Bellini M, Rappelli L, Blandizzi C, Costa F, Stasi C, Colucci R, et al. Platelet serotonin 
transporter in patients with diarrhea-predominant irritable bowel syndrome both before and after 
treatment with alosetron. Am J Gastroenterol 2003;98:2705-11. 
84 Foley S, Garsed K, Singh G, Duroudier NP, Swan C, Hall IP, et al. Impaired uptake of serotonin 
by platelets from patients with irritable bowel syndrome correlates with duodenal immune 
activation. Gastroenterology 2011;140:1434-43 e1431. 
85 Franke L, Schmidtmann M, Riedl A, van der Voort I, Uebelhack R, Monnikes H. Serotonin 
transporter activity and serotonin concentration in platelets of patients with irritable bowel 
syndrome: effect of gender. J Gastroenterol 2010;45:389-98. 
86 Lee KJ, Kim NY, Kwon JK, Huh KC, Lee OY, Lee JS, et al. Efficacy of ramosetron in the 
treatment of male patients with irritable bowel syndrome with diarrhea: a multicenter, randomized 
clinical trial, compared with mebeverine. Neurogastroenterol Motil 2011;23:1098-104. 
87 Lembo AJ, Olden KW, Ameen VZ, Gordon SL, Heath AT, Carter EG. Effect of alosetron on 
bowel urgency and global symptoms in women with severe, diarrhea-predominant irritable bowel 
syndrome: analysis of two controlled trials. Clin Gastroenterol Hepatol 2004;2:675-82. 
88 Viramontes BE, Camilleri M, McKinzie S, Pardi DS, Burton D, Thomforde GM. Gender-related 
differences in slowing colonic transit by a 5-HT3 antagonist in subjects with diarrhea-predominant 
irritable bowel syndrome. Am J Gastroenterol 2001;96:2671-6. 
89 Houghton LA, Jackson NA, Whorwell PJ, Cooper SM. 5-HT4 receptor antagonism in irritable 
bowel syndrome: effect of SB-207266-A on rectal sensitivity and small bowel transit. Aliment 
Pharmacol Ther 1999;13:1437-44. 
90 Grasberger H, Chang L, Shih W, Presson AP, Sayuk GS, Newberry RD, et al. Identification of a 
functional tph1 polymorphism associated with irritable bowel syndrome bowel habit subtypes. Am J 
Gastroenterol 2013;108:1766-74. 
91 Houghton LA, Brown H, Atkinson W, Morris J, Fell C, Whorwell PJ, et al. 5-hydroxytryptamine 
signalling in irritable bowel syndrome with diarrhoea: effects of gender and menstrual status. 
Aliment Pharmacol Ther 2009;30:919-29. 
92 Katsumata R, Shiotani A, Murao T, Ishii M, Fujita M, Matsumoto H, et al. Gender differences 
in serotonin signaling in patients with diarrhea-predominant irritable bowel syndrome. Intern Med 
2017;56:993-9. 
93 Simren M, Stotzer PO, Sjovall H, Abrahamsson H, Bjornsson ES. Abnormal levels of 
neuropeptide y and peptide yy in the colon in irritable bowel syndrome. Eur J Gastroenterol Hepatol 
2003;15:55-62. 

D
ow

nloaded from
 http://karger.com

/dig/article-pdf/doi/10.1159/000541121/4271825/000541121.pdf by guest on 13 Septem
ber 2024



 

21 

94 Liu DR, Xu XJ, Yao SK. Increased intestinal mucosal leptin levels in patients with diarrhea-
predominant irritable bowel syndrome. World J Gastroenterol 2018;24:46-57. 
95 Qin B, Dong L, Guo X, Jiang J, He Y, Wang X, et al. Expression of g protein-coupled estrogen 
receptor in irritable bowel syndrome and its clinical significance. Int J Clin Exp Pathol 2014;7:2238-46. 
96 Camilleri M, Klee EW, Shin A, Carlson P, Li Y, Grover M, et al. Irritable bowel syndrome-
diarrhea: characterization of genotype by exome sequencing, and phenotypes of bile acid synthesis 
and colonic transit. Am J Physiol Gastrointest Liver Physiol 2014;306:G13-26. 
97 Camilleri M, Shin A, Busciglio I, Carlson P, Acosta A, Bharucha AE, et al. Validating biomarkers 
of treatable mechanisms in irritable bowel syndrome. Neurogastroenterol Motil 2014;26:1677-85. 
98 Wong BS, Camilleri M, Carlson PJ, Guicciardi ME, Burton D, McKinzie S, et al. A 
Klothoβ variant mediates protein stability and associates with colon transit in irritable bowel 
syndrome with diarrhea. Gastroenterology 2011;140:1934-42. 
99 Wong BS, Camilleri M, Carlson PJ, Odunsi-Shiyanbade S, McKinzie S, Busciglio I, et al. 
Pharmacogenetics of the effects of colesevelam on colonic transit in irritable bowel syndrome with 
diarrhea. Dig Dis Sci 2012;57:1222-6. 
100 Charles F, Phillips SF, Camilleri M, Thomforde GM. Rapid gastric emptying in patients with 
functional diarrhea. Mayo Clin Proc 1997;72:323-8. 
101 Choi MG, Camilleri M, O’Brien MD, Kammer PP, Hanson RB. A pilot study of motility and tone 
of the left colon in patients with diarrhea due to functional disorders and dysautonomia. Am J 
Gastroenterol 1997;92:297-302. 
102 Fassov J, Lundby L, Worsoe J, Buntzen S, Laurberg S, Krogh K. A randomized, controlled study 
of small intestinal motility in patients treated with sacral nerve stimulation for irritable bowel 
syndrome. BMC Gastroenterol 2014;14:111. 
103 Gorard DA, Libby GW, Farthing MJ. Effect of a tricyclic antidepressant on small intestinal 
motility in health and diarrhea-predominant irritable bowel syndrome. Dig Dis Sci 1995;40:86-95. 
104 Sadik R, Bjornsson E, Simren M. The relationship between symptoms, body mass index, 
gastrointestinal transit and stool frequency in patients with irritable bowel syndrome. Eur J 
Gastroenterol Hepatol 2010;22:102-8. 
105 Kim SB, Calmet FH, Garrido J, Garcia-Buitrago MT, Moshiree B. Sucrase-isomaltase deficiency 
as a potential masquerader in irritable bowel syndrome. Dig Dis Sci 2020;65:534-40. 
106 Vazquez-Roque MI, Camilleri M, Carlson P, McKinzie S, Murray JA, Brantner TL, et al. HLA-DQ 
genotype is associated with accelerated small bowel transit in patients with diarrhea-predominant 
irritable bowel syndrome. Eur J Gastroenterol Hepatol 2011;23:481-7. 
107 Yu F, Huang S, Zhou F, Luo Q, Xie X, Zheng C. Correlation between DQB1 genetic 
polymorphism and genetic susceptibility in patients diagnosed with irritable bowel syndrome with 
diarrhea. Genet Mol Res 2014;13:10285-93. 
108 Wang WF, Li X, Guo MZ, Chen JD, Yang YS, Peng LH, et al. Mitochondrial ATP 6 and 8 
polymorphisms in irritable bowel syndrome with diarrhea. World J Gastroenterol 2013;19:3847-53. 
109 Chai Y, Lu Y, Yang L, Qiu J, Qin C, Zhang J, et al. Identification and potential functions of tRNA-
derived small RNAs (tsRNAs) in irritable bowel syndrome with diarrhea. Pharmacol Res 
2021;173:105881. 
110 Fiskerstrand T, Arshad N, Haukanes BI, Tronstad RR, Pham KD, Johansson S, et al. Familial 
diarrhea syndrome caused by an activating GUCY2C mutation. N Engl J Med 2012;366:1586-95. 
111 Kim JY, Lim MH. Psychological factors to predict chronic diarrhea and constipation in Korean 
high school students. Medicine (Baltimore) 2021;100:e26442. 
112 Koloski NA, Jones M, Kalantar J, Weltman M, Zaguirre J, Talley NJ. The brain--gut pathway in 
functional gastrointestinal disorders is bidirectional: a 12-year prospective population-based study. 
Gut 2012;61:1284-90. 
113 Tseng PT, Zeng BS, Chen YW, Wu MK, Wu CK, Lin PY. A meta-analysis and systematic review 
of the comorbidity between irritable bowel syndrome and bipolar disorder. Medicine (Baltimore) 
2016;95:e4617. 

D
ow

nloaded from
 http://karger.com

/dig/article-pdf/doi/10.1159/000541121/4271825/000541121.pdf by guest on 13 Septem
ber 2024



 

22 

114 Tu Q, Heitkemper MM, Jarrett ME, Buchanan DT. Sleep disturbances in irritable bowel 
syndrome: a systematic review. Neurogastroenterol Motil 2017;29 
115 Choi YK, Kraft N, Zimmerman B, Jackson M, Rao SS. Fructose intolerance in IBS and utility of 
fructose-restricted diet. J Clin Gastroenterol 2008;42:233-8. 
116 Zahedi MJ, Behrouz V, Azimi M. Low fermentable oligo-di-mono-saccharides and polyols diet 
versus general dietary advice in patients with diarrhea-predominant irritable bowel syndrome: a 
randomized controlled trial. J Gastroenterol Hepatol 2018;33:1192-9. 
117 Ohlsson B, Manjer J. Physical inactivity during leisure time and irregular meals are associated 
with functional gastrointestinal complaints in middle-aged and elder subjects. Scand J Gastroenterol 
2016;51:1299-307. 
118 Swidsinski A, Loening-Baucke V, Verstraelen H, Osowska S, Doerffel Y. Biostructure of fecal 
microbiota in healthy subjects and patients with chronic idiopathic diarrhea. Gastroenterology 
2008;135:568-79. 
119 Pittayanon R, Lau JT, Yuan Y, Leontiadis GI, Tse F, Surette M, et al. Gut microbiota in patients 
with irritable bowel syndrome-a systematic review. Gastroenterology 2019;157:97-108. 
120 Ianiro G, Eusebi LH, Black CJ, Gasbarrini A, Cammarota G, Ford AC. Systematic review with 
meta-analysis: efficacy of faecal microbiota transplantation for the treatment of irritable bowel 
syndrome. Aliment Pharmacol Ther 2019;50:240-8. 
121 Ki Cha B, Mun Jung S, Hwan Choi C, Song ID, Woong Lee H, Joon Kim H, et al. The effect of a 
multispecies probiotic mixture on the symptoms and fecal microbiota in diarrhea-dominant irritable 
bowel syndrome: a randomized, double-blind, placebo-controlled trial. J Clin Gastroenterol 
2012;46:220-7. 
122 Singh P, Mitsuhashi S, Ballou S, Rangan V, Sommers T, Cheng V, et al. Demographic and 
dietary associations of chronic diarrhea in a representative sample of adults in the United States. Am 
J Gastroenterol 2018;113:593-600. 
123 Quigley EMM. Prebiotics and probiotics in digestive health. Clin Gastroenterol Hepatol 
2019;17:333-44. 
124 Vasant DH, Paine PA, Black CJ, Houghton LA, Everitt HA, Corsetti M, et al. British Society of 
Gastroenterology guidelines on the management of irritable bowel syndrome. Gut 2021;70:1214-40. 
125 Fukudo S, Okumura T, Inamori M, Okuyama Y, Kanazawa M, Kamiya T, et al. Evidence-based 
clinical practice guidelines for irritable bowel syndrome 2020. J Gastroenterol 2021;56:193-217. 
126 Yang B, Yue Y, Chen Y, Ding M, Li B, Wang L, et al. Lactobacillus plantarum CCFM1143 
alleviates chronic diarrhea via inflammation regulation and gut microbiota modulation: a double-
blind, randomized, placebo-controlled study. Front Immunol 2021;12:746585. 
127 Allison MC, Sercombe J, Pounder RE. A double-blind crossover comparison of lidamidine, 
loperamide and placebo for the control of chronic diarrhoea. Aliment Pharmacol Ther 1988;2:347-51. 
128 Sun WM, Read NW, Verlinden M. Effects of loperamide oxide on gastrointestinal transit time 
and anorectal function in patients with chronic diarrhoea and faecal incontinence. Scand J 
Gastroenterol 1997;32:34-8. 
129 Walters JRF, Arasaradnam R, Andreyev HJN; UK Bile Acid Related Diarrhoea Network. 
Diagnosis and management of bile acid diarrhoea: a survey of UK expert opinion and practice. 
Frontline Gastroenterol 2020;11:358-63. 
130 Zimmerer T, Bocker U, Wenz F, Singer MV. Medical prevention and treatment of acute and 
chronic radiation induced enteritis--is there any proven therapy? A short review. Z Gastroenterol 
2008;46:441-8. 
131 Benson AB 3rd, Ajani JA, Catalano RB, Engelking C, Kornblau SM, Martenson JA Jr, et al. 
Recommended guidelines for the treatment of cancer treatment-induced diarrhea. J Clin Oncol 
2004;22:2918-26. 
132 Fukudo S, Ida M, Akiho H, Nakashima Y, Matsueda K. Effect of ramosetron on stool 
consistency in male patients with irritable bowel syndrome with diarrhea. Clin Gastroenterol Hepatol 
2014;12:953-9 e954. 

D
ow

nloaded from
 http://karger.com

/dig/article-pdf/doi/10.1159/000541121/4271825/000541121.pdf by guest on 13 Septem
ber 2024



 

23 

133 Fukudo S, Kinoshita Y, Okumura T, Ida M, Akiho H, Nakashima Y, et al. Ramosetron reduces 
symptoms of irritable bowel syndrome with diarrhea and improves quality of life in women. 
Gastroenterology 2016;150:358-66 e358. 
134 Lesbros-Pantoflickova D, Michetti P, Fried M, Beglinger C, Blum AL. Meta-analysis: the 
treatment of irritable bowel syndrome. Aliment Pharmacol Ther 2004;20:1253-69. 
135 Glende M, Morselli-Labate AM, Battaglia G, Evangelista S. Extended analysis of a double-
blind, placebo-controlled, 15-week study with otilonium bromide in irritable bowel syndrome. Eur J 
Gastroenterol Hepatol 2002;14:1331-8. 
136 Lee JH, Kim JI, Baeg MK, Sunwoo YY, Do K, Lee JH, et al. Effect of Samryungbaekchul-san 
combined with otilonium bromide on diarrhea-predominant irritable bowel syndrome: a pilot 
randomized controlled trial. J Clin Med 2019;8:1558. 
137 Dobrilla G, Imbimbo BP, Piazzi L, Bensi G. Longterm treatment of irritable bowel syndrome 
with cimetropium bromide: a double blind placebo controlled clinical trial. Gut 1990;31:355-8. 
138 Cann PA, Read NW, Cammack J, Childs H, Holden S, Kashman R, et al. Psychological stress and 
the passage of a standard meal through the stomach and small intestine in man. Gut 1983;24:236-40. 
139 Savarino E, Zingone F, Barberio B, Marasco G, Akyuz F, Akpinar H, et al. Functional bowel 
disorders with diarrhoea: clinical guidelines of the United European Gastroenterology and European 
Society for Neurogastroenterology and Motility. United European Gastroenterol J 2022;10:556-84. 
140 Toskes PP, Connery KL, Ritchey TW. Calcium polycarbophil compared with placebo in irritable 
bowel syndrome. Aliment Pharmacol Ther 1993;7:87-92. 
141 Spraggs CF, Bunce KT. Alpha 2-adrenoceptors and the delay of castor oil-induced diarrhoea 
by clonidine in rats. J Pharm Pharmacol 1983;35:321-2. 
142 Viramontes BE, Malcolm A, Camilleri M, Szarka LA, McKinzie S, Burton DD, et al. Effects of an 
alpha(2)-adrenergic agonist on gastrointestinal transit, colonic motility, and sensation in humans. Am 
J Physiol Gastrointest Liver Physiol 2001;281:G1468-76. 
143 Camilleri M, Kim DY, McKinzie S, Kim HJ, Thomforde GM, Burton DD, et al. A randomized, 
controlled exploratory study of clonidine in diarrhea-predominant irritable bowel syndrome. Clin 
Gastroenterol Hepatol 2003;1:111-21. 
144 Samson SL. Pasireotide in acromegaly: an overview of current mechanistic and clinical data. 
Neuroendocrinology 2015;102:8-17. 
145 Bisschops R, De Ruyter V, Demolin G, Baert D, Moreels T, Pattyn P, et al. Lanreotide autogel 
in the treatment of idiopathic refractory diarrhea: Results of an exploratory, controlled, before and 
after, open-label, multicenter, prospective clinical trial. Clin Ther 2016;38:1902-11 e1902. 
146 Fried M. Octreotide in the treatment of refractory diarrhea. Digestion 1999;60 Suppl 2:42-46. 
147 Szilagyi A, Shrier I. Systematic review: the use of somatostatin or octreotide in refractory 
diarrhoea. Aliment Pharmacol Ther 2001;15:1889-97. 
 

D
ow

nloaded from
 http://karger.com

/dig/article-pdf/doi/10.1159/000541121/4271825/000541121.pdf by guest on 13 Septem
ber 2024



 

24 

Figure Legends 
Fig. 1 Initial medical treatment strategy for chronic diarrhea 
First, the patients with chronic diarrhea are assessed through medical interviews, physical findings, blood tests. 
Drug-induced diarrhea and food-induced diarrhea are differentiated. Subsequent studies including stool 
examinations, computed tomography, colonoscopy, esophagogastroduodenoscopy were conducted to rule out 
systemic disease-associated diarrhea, infection-associated diarrhea, organic disease-associated diarrhea. Bile acid 
diarrhea is then excluded. The remaining patients are likely diagnosed with functional diarrhea or diarrhea-
predominant IBS. This guideline defines chronic diarrhea in a narrow sense. IBS; irritable bowel syndrome 
 
Fig. 2 Medical treatment strategy for chronic diarrhea (narrow sense) 
Initially, improvement in lifestyle habits and continuation of dietary therapy are recommended. If these prove 
ineffective, probiotics and antidiarrheal medications are administered. Should these have a poor response, the 
possibility of secondary chronic diarrhea should be reconsidered. Once secondary chronic diarrhea is ruled out, 
treatment options include 5HT3 receptor antagonists, anticholinergics, Kampo medicines, psychotherapy, 
antibiotics, bulking agents, adrenergic agonists, somatostatin analogues, although their efficacy may be unclear.  D
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Table 1 Diagnostic criteria for chronic diarrhea  

Diagnostic criteria for “chronic diarrhea” 

a. Loose or watery stools for change in stool shape 

b. The change has been persistent or recurring for more than 4 weeks 

Diagnostic criteria for “narrow-sense chronic diarrhea” 

c. Criteria a and b are met 

d. Other causes such as organic diseases have been excluded 

e. More than 25% of bowel movements are loose or watery stools, regardless of the presence  

or absence of abdominal pain. 
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Table 2. Proposed mechanisms underlying diarrhea-predominant irritable bowel syndrome and chronic diarrhea 

(narrow sense) 

 

Mechanism 

Related factors Pathogenesis in IBS-D/chronic 

diarrhea 

Alteration of water transport Water channel aquaporin (AQP) AQP3↓、AQP7↑、AQP8↑ [40] 

 Cystic fibrosis transmembrane 

conductance regulator (CFTR) 

Calcium-activated chloride 

channels 

Improvement of symptoms by 

treatment of crofelemer [41] 

Low-grade gastrointestinal 

inflammation 

Mast cell invasion Increased number of mucosal mast 

cells in the jejunum [56-58], ileum 

[59,60], colon [42,59,61-67], and 

rectum [59] 

Improvement of symptoms by 

treatment of cromolyn [44] 

 Chemical mediators from mast 

cells 

Increased production of tryptase 

[42,44,58,61-64,67], histamine 

[42,61,62,64,68], prostaglandin E2 

[61,69] 

 

Increased serine protease in stool 

in IBS-D [43,70,71] 

 C reactive protein（CRP） Higher CRP level compared to 

healthy control 

 

Significant correlation between 

symptoms and high-sensitivity CRP 

[72] 

 Activity of serum cholinesterase Increased activity of cholinesterase 

[73] 

 Triggering receptor expressed on 

myeloid cells 1（TREM-1） 

Significant correlation between 

symptoms and an increase in 

TREM-1 [74] 
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Alteration of mucosal barrier 

function 
 Increase in mucosal permeability 

[45,75-79] 

Enhanced mucosal humoral 

immunity [80] 

Abnormal production of 

hormones, amines, and 

peptides 

Serotonin (5-HT) Increase in postprandial serum 5-

HT concentration [47,81] and 5-

HT3/5-HT4 receptors in colonic 

mucosa [82] 

 

Impairment of serotonin transporter 

(SERT) uptake in platelets [83-85] 

 

Improvement of symptoms by 5-

HT3 antagonists [86-88] and 5-HT4 

antagonists [89] 

 

Involvement of the CC genotype of 

tryptophan hydroxylase 1, 

responsible for serotonin production 

[90] 

 

Sex differences in the involvement 

of serotonin [88,91,92] 

 Chromogranin 

Secretogranin 

An increase in chromogranin and 

secretogranin in stool is associated 

with enhanced colon transit time 

[48] 

 Neuropeptide Y（NPY） Decreased NPY in colonic mucosa 

[93] 

 Leptin Increased leptin in colonic mucosa 

[93,94] 

 vasoactive intestinal peptide

（VIP） 

Increased VIP in colonic mucosa 

[46] 

 G protein-coupled estrogen Increased expression of G protein-

coupled estrogen in colonic mucosa 

[95] 
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 Neurokinin Improvement of symptoms by 

neurokinin receptor antagonists [49] 

Bile acid malabsorption  A systematic review using the 

75ScHCAT retention test showed 

that 10% of patients had severe bile 

acid malabsorption, and 32% had 

moderate bile acid malabsorption 

[30] 

Involvement of variants of the β-

klotho gene, which is essential for 

bile acid homeostasis in colonic 

transit time in IBS-D [96-99] 

Impaired production of short-

chain fatty acid 
 Decrease in acetic acid, propionic 

acid, total short-chain fatty acid and 

Increase in n-butyric acid [50] 

Impaired gastrointestinal 

motility function 
 Enhanced gastric emptying [100] 

 

Reduced latency for postprandial 

colonic pressure increase and 

enhanced high amplitude 

propagated contractions [101] 

Impairment of motility function in 

small intestine [102,103], colon [51], 

and rectum [68] 

 

Prolonged colon transit time in IBS-

C compared to IBS-D [104] 

Malabsorption of dietary 

components 
 Improvement of intestinal barrier 

function by gluten-free diet in HLA-

DQ2/8 positive patients [52] 

A sucrase-isomaltase deficiency 

was observed in 34% of patients 

diagnosed with IBS-D/M [105] 

Impaired autonomic nervous 

system 
 Impaired adrenergic sympathetic 

nervous system [53] 
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Genomic factors  Involvement of HLA-DQ in the 

development of IBS-D [54,106,107] 

 

Involvement of Rs2349775 

(NXPH1) as single nucleotide 

polymorphisms (SNPs) in the 

development of IBS-D [55] 

 

Involvement of single nucleotide 

polymorphisms for mitochondrial 

ATP in the development of IBS-D 

[108] 

 

Involvement of three low-molecular-

weight molecules derived from 

tRNA (tiRNA-His-GTG-001、tRF-

Ser-GCT-113、tRF-Gln-TTG-035) 

in the development of IBS-D [109] 

 

Involvement of mutations in the 

guanylate cyclase C gene in the 

development of familial diarrhea 

syndrome [110] 
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